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The Nature of the Particle Beams in the Core $/056/60/039/002/042/044 
of an Extensive Air Shower B006/B070 


Ej," 1013 ev, 4 value 0.3 per muon is obtained for the probability of 
electron-positron pair production in the filter of lead+graphite 

(~10 t-units over the second row of ionization chambers). The number of 
particles in the avalanche cores recorded in the second row of chambers, 
Cz) inAE, agrees with the number of pair production calculated fron 


muons (d.): 
2.107 2.107 ~ 2.10°9 = 2.4910 
39 7 2 


Go. 40 5 3 


Also the absence of multiplication on the passage of the beam through 

0.8 t-units of leed glass agrees with the assumption. that a high-energy 

muon beam is concerned. The authors thank L. G. Smolenskiy and 

B. A. Zelenov for help in the experiments and 5. F. semenko for heip in 
e calculations. There are 1 table and 5 Soviet references. 


ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvennogo univer- 
siteta (Institute of Nuclear Physics of the Moscow State University) 
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AUTHOR: Vernov, S.N,, Corresponding Membe 


TITLE: What is the Corona of the Earth and What Causes Corpuscular 
Radiation ofthe Rarthy-  ————~S 


PERIODICAL: Znaniye-Sila, 1960, No. 3, pp. 37 ~ 38 


TEXT; The author states that the magnetic field of the earth constitutes 

a "trap" for electrically charged particles, which then fcrm two radiation belts 
around the earth, The outer belt consists of low-energy electrens, the inner 

belt of high-energy protons, Experiments showed that the intensity of these 
particles increases along the magnetic power line, The border of the radiation 
field formed by these particles 1s the power line of the magnetic field of the 
earth, This way our planet influences the surrounding cosmic space and the corona 
of the earth is actually the result of a corpuscular radiation of the latter, There 
ia no definite explanation as to the cause of corpuscular “adiation, It is assumed 
that radiation is due to neutrons which, when nearing the zarth's surface, 
disintegrate into electrons, protons and neutrone, 

ASSOCIATION: AN SS3R (AS USSR) 
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VERNOV, S.N., DMITRIYEV, Ve Aw, KHRENGY, B, Aw, KERISTIANSES 


a 3 G e z sg 
Ghalam=3adik, Ms, Khva, Ly-Don. 


"On Hu-Meson Beams in EAS and the Investigation of Mu-Meson 
Spectrum." 


report sutmitted for the Intl. Conf, on Cosmie Rays and Barth Storm (TUPAP) 
Kyoto, Japan 4-15 Sopt. 1961, 
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VERNOV, 5S. N., GORCHAKOV, Ye. V., LOGACHEV, Yu. I., NESTEROV, V. E., PISARENKO, N. F., 
SAVENKO, I. A. and SHAVRIN, P. I. 


"Investigations of Radiation During Flights of Yatellites, Space 
Vehicles and Rockets" 


Report presented at the International Conference on Cosmic Rays 
and Earth Storm, 4-15 Sep 61, Kyoto, Japan. 
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Cosmic Ray Outbursts on November 12-15, 1969," 


report presented at the Intl. Conference on Cosmic Rays and 
Earth Storms, Kyoto, Japan, 15 Sept 1961. 
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c ~ VERNOV, S.N., otv. red.3 DOHMAN, L.I., kand. fiziko-matem nauk, otv. rede; 
PODOL'SKIY, A.D., red. izd-va; GOLUB’, S.P., tekhn. red. 


[Collection of articles] Sbornik statei. Moskva, Izd-vo Akad. 
nauk SSSR. Noo4. 1961. 258 po (MIRA 15:6) 


1, Akademiya nauk SSSR. Mezhduvedomstvennyy komitet po provedeniyu 
Mezhdunarodnogo geofizicheskogo goda. VII razdel programmy MGG. 
Kosmicheskiye luchi, 2. Chlen-korrespondent Akaderii naak SSSR (for 
Vernov) » 

(Cosmic rays) 
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AUTHORS: Vernov, 3. N., Corresponding Member of the AS USSR, Savenko, 
I. A, Shavrin, P. 1., Nestenoys V. Ye., and Pisarenko, N. F. 


TITLE: Outer radiation belt of the Earth at 320 km altitude 
PERIODICAL: Akademiya nauk SSSR. ODcklady, v. 140, no. 4, 1961, 787 - 790 


TEXT: The second Soviet satellite whose orbit was at an altitude of 307 - 
339 km had an automatic scorage system which enabled it to measure contin- 
uously the radiation intensity in latitudes of +65°. The scintillation 
counter consisted of a @SY-16(FEU-16) photomultiplier and a NaI(T1) crystal 
The energy threshold of this counter was 25 kev. An CTC-5(STS-5) Geiger 
counter was also used. Measurements showed that the counting rate of the 
scintillation counter, from the equator to latitudes of +40 - 50°, increased 


from 3 - 5 pulses/om+sec to 10 - 12 pulses/cm*ssec. In latitudes from 
+50° to +659, the counting rate increased to 20 - 600 pulses/om@+see in 
most cases. The authors assume that this increase in x-ray intensity is 
caused by particles of the radiation belt of the Earth. To prove this 
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statement, the relations between the zones of higher intensity of the 
northern and southern hemispkeres are studied. It is shown that the zones 
of higher intensity on the northern and southern hemispheres are connected 
by lines of force of the geomagnetic field. The position of the telt of bro 
enhanced intensity at 320 km from the Earth is determined by the geomagnet- 
ic field. The indications of the two counters were compared to determine 
composition and energy of the radiation. The authors are convinced that 
the enhanced intensity recorded is due to electrons of the outer radiation 
belt, which are slowed down in the casing of the satellite. The authors 
thank A. Ye. Chudakov, I. P. Ivanenko, and V. Gorchakov for discussions, 
There are 2 figures, 1 table,and 6 references: 3 Soviet and 5 non-Soviet. 
The three references to English-language publications read as follows: 

E. H. Vestine et al., Planet. Space Sci., 1, 285 (1959); J. B. Cladis et 
al., J. Geophys. Res., 66, 343 (1961); J. A. Welch et al., J. Geophys. Res, 


64, 909 (1959). 
ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M. V. Lomonosova 
(Moscow State University imeni M. V. Lomonosov) 


SUBMITTED: June 7, 1961 
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AUTHORS: Vernov, S. Ney Corresponding Member AS USSR, Savenko, 1 A-. 
Shavrin, FP. Ie; Pisarenko, N. F. 


TITLE: Discovery of an inner radiation belt at 320 km altitude in 
the region of the South-Atlantic magnetic ancmaly 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 140, no: 5, 1961. 1041-1044 


TEXT: The paper reports on the discovery and investigation of the inner 
radiation belt by the second Soviet satellite. The radiometric apparatus 
(gas discharge counter (TC. -5(STS-5) and seintillation counter ay-16(FEU--16) 
with NaI(T1) crystal) carried on the satellite recorded increased radiation 
intensity above the magnetic anomaly in the South Atlantic. The scintilla- 
tion counter recorded particles with a threshold of 25 kev and the total 
release of energy in the crystal. Analysis of the data leads to the 
following conclusions: The increased radiaticn intensity revealed to the 
authors by the flights of the second Soviet setellite at 320 km altitude 
above the Brazilian magnetic anomaly isattributeble to the inner radiation 
pelt. Since no inner radiation belt has been found north of the geomagnetic 
anes the reflection points there lie higher than in the anomalous 

ar 
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region. At low geomagnetic latitudes, it is the proton component of the 
inner radiation belt which prevails in the anomalous region. The intensity 
of x-radiation caused by the deceleration of electrons in the casing of the 
space ship rises at higher latitudes and the intensity of the provon p 
component decreases. An outer radiation belt appears at magnetic latitudes 

40°, There is also an intermediate region between the outer and inner 
radiation belts. In this intermediate region, the bremsstrahlung intensity 
is only a half or a quarter as much as in the intensity maxima of the inner 
or outer radiation belt at that altitude. The gap between the inner and 
outer radiation belts, which is very distinct on the northern hemisphere 
(measurements made from the third Soviet satellite), is practically absent 
in the region of the Brazilian anomaly. This fact, together with data on 
the size of the gap on the nucthern hemisphere and near the equator, might 
explain the formation of the inner radiation cf the Earth. There are 2 
figures, 1 table, and 5 references: 2 Soviet and 3 non-Soviet. The threa 
references to English-language nublications readas follows: A. J. Dessler, 
J. Geophys. Res., 64, No 7, 713 (1959); S. Yoshida, G. H. Ludwig. Jas, A 
Can-Allen, J. Geophys. Res., 65, lio 3, 807 (1960); J. A. Van-Allen, L. A- 
*rank, Nature, 183, 430 (1959); 184, 219 (1959). 
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ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M. A. Lomonosova 
(Moscow State University imeni M. V. Lomonosov) 


SUBMITTED: June 30, 1961 


Card 3/3 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520007-4" 


AREROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520007-4 


ae oe ae saree? Pg ec aN SSS ee eT eR DN 
~ * 
? 33306 
3.1420 ( 2806, 1044 1¥#2) $/560/61/000/010/004/016 
D299/D302 
j7- 2406 
AUTHORS ; Vernov, S. N., Savenko, I. A., Shavrin, P. Ie, 
Nesterov, V. Yeo, and Pisarenko, N. F. 
TITLE: Outer radiation belt of the earth at 320 km 
altitude 
SOURCE: Akademiya nauk SSSR. Iskusstvennyye sputniki 
Zemli.s no. 10. Moscow, 1961, 34-59 
TEXT: The investigations carried out by means of the 2nd 


and 3rd Soviet artificial satellites indicated the existence of 
an outer radiation belt, sharply delimited by the high-latitude 
region. The scintillation- and Geiger-counters on board the 

2nd Soviet Sputnik permitted a detailed study of the outer radi- 
ation belt in the vicinity of the earth and ites delimitation as 
a function of longitude. The autonomous memory-device on board 
the Sputnik yielded continuous data on radiation intensity at 

altitudes of 306 - 339 km over the entire terrestrial globe for 
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latitudes of + 65°. ‘The scintillation counter consisted of a 

cylindrical Nad(T1)-single crystal and of the photomultiplier 

Q3yY-1% (FEU-16). The Geiger counter was of type A—-C-5 (STS-5); 
which is a halide-counter. A figure shows the radiation inten- 
sity recorded by means of the scintillation counter at various x 
points of the globe. It was proved that the sharp increase in 
counting rate, which could not be explained by the latitude 
effect, is due to the radiation pelts of the earth; this was 
done by analyzing the connection between the regions of in- 
creased intensity in the Northern and Southern Hemispheres, by 
studying the connection between these regions and the earth's 

| magnetic field, as well as the composition and energy of the 

yadiation. Thus, the zones of increased radiation in the Nor- 
thern Hemisphere are related to those in the Southern Hemisphere 

py the lines of force of the geomagnetic field which determines 

the position of the radiation belt at an altitude of 320 km. 

In order to determine the composition and to estimate the energy 
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of the radiation, the readings of the scintillation— and Geiger 
counters were compared. Hence, it was found that the radiation 
in question is j 
400 = 300 kevVo The mean energy of the secon 

arising in the single crystal by interaction with the gamma~ 


radiation, 48 of the order of 10° 
tween the zones of increased intensity in the Northern and 


Southern Hemispheres and the nature of t 
energy are proof that the recorded increase in intensity 18 due 
to electrons of the outer radiation belt. In general, no direct 
observed between the intensity and the strength of y 
This is apparently due to the short life- 

time of electrons of the outer radiation belt at the altitudes 

under consideration compared to the arift-time around the earth. 

An estimate of the lifetime of electrons with EB = 300 kev 

yielded the value of 10° _ 10° sec.; hence, the hypothesis of 


local acceleration of electrons within the geomagnetic field is 


Outer radiation pelt Ofoes 
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more likely than the neutron hypothesis of electron origin. 
LAvstracter’s note: The designation "Van Allen Belt" is not 

used at all in the Russian text._7 There are 2 figures, 2 

tables and 5 references: 2 Soviet-—bloc and 3 non-Soviet-bloc. x 
The references to the English-language publications read as 

follows: E.H. Vestine, W. L, Sibley, Planet Space Sci., 1, 

285, 1959; J. B. Cladis, A. J. Dessler, J. Geophys. Res., 66, 

343, 1961; J. A. Welch, W. A. Whitaker, J. Geophys. Res., 64, 

909, 1959. 


SUBMITTED: May 23, 1961 
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AUTHORS : Vernoy, Se N., Savenko, Lo Mog Shavrin, Pe Toy 
and Pisarenko, N- F. 

TITLE? Observation of inner radiation belt at an 
altitude of 320 km in the region of the south- 
Atlantic magnetic anomaly 

SOURCE: Akademiya nauk SSSR. Iukusstvennyy® sputniki 
Zemli.e NO 106 Moscow, 1961, 40-44 


In contradistinction to the other zones of increased 
ensity (which form the outer pelt), the magnetic 


the Brazilian coast cannot be related to the outer 
hical position and to the 

sg in the radi~ 
ation. A map shows the regions of increased intensity and, in 
particular, the points at which the intensity exceeded 306 
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counts ° om™* = weoc all these points were concentrated in the 
southern Atlantic. The readings of the Ceiger- and scintilla- 
tion-counters are listed in a table and saown in a figure. 
Conclusions: (1) The increase in radiation intensity, observed 
at an altitude of 320 km above the Brazilian magnetic anomaly, x 
49 due to an inner radiation belt. This belt is not observed 

to the north of the geomagnetic equator. (2) <At low geomagnetic 
latitudes, the proton component of the inner belt prevails (in 
the region of the anomaly). With higher latitudes, the X-ray 
intensity increases (arising from electron bremsstrahlung on 

the space~-ship hull), whereas the proton gomponent decreases. 

(3) At magnetic latitudes higher than 40°S, the outer radiation 
pelt appears. 4) A transition region is found between the 
outer and inner radiation belts, where the intensity of the 
bremsstrahlung is weaker--by a factor of two and four respec 
tively--than at the maximum of intensity of the internal and 
external belts. (5) The cut between the inner and cuter radia- 
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tion belts, very clearly observed in the Northern Hemisphere by 
means of the 3rd Soviet Sputnik, is practically non-existent in 
the region of the Brazilian anomaly. These facts may shed 
light on the origin of the outer radiation belt. There are 2 
figures, 1 table and 7 references: 3 Soviet-bloc and 4 non- 
Soviet-bloc. The references to the Engligh-language publica— 
tions read as follows: A. J. Dessler, J. Geophys. Res., 64, 
713, 1959; S. Yoshida, G. H. Ludwig, J. A. Van Allen, J. Geo- 
phys. Res., 65, 807, 1960; J. A. Van Allen, L. A. Prark, Nature, 
183, 430, 1959; J. A. Van Allen, L. A. Frank, Nature, 184, 219, 
1959 


SUBMITTED: May 23, 1961 X 
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AUTHORS: Vernov, S.N.§ Chudakov, A.Ye.; Vakulov, P.V.$ Gorchakov, Ye.V.e 
ogachev, Yu. 


TITLE: Radiation measurements in the outer radiation belt on 
February 12, 1961, during the rocket flight towards Venus 


PERIODICAL: Geomagnetizm i aeronomiya, vol 1, no 6, 1961, 872-874 


TEXT: The article deals with data on the Earth's outer radiation belt 
collected when the Earth-Venus rocket launched. on February 12, 1961, was 
30,000 - 45,000 km from the Earth's center. The special equipment installed 
in the hermetic container consisted of a scintillation counter and m -5 
(STS-5) gas-discharge counter. The distribution of matter around the NaJ(T1) 
erystal and the gas-discharge counter is shown in a table. By reducing the 
dimensions of the crystal and increasing the resolving power of the elec- 
tronic system of the counter, the radiation intensity in the belt was cor- 
rectly registered. Fig. 1 shows the overload characteristics for the 
counting channels of the sointillation (1) and gas-discharge (2) counters. 


Card 1/¢ y 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520007-4" 


2 


SR 


001 CIA-RDP86-005 


sa Setter Teed RESP SER ieee ey RE 


"APPROVED FOR RELEASE: 09/01/ 


Sect 


13R001859520007-4 


abet 


$/203/61/001/006,/002/021 
Radiation measurements ... DOS55/D113 


These channels could register up to 106 and 10? pulsations/sec. respectively. 
To penetrate the crystal of the scintillation counter and the working volume 
of the gas-discharge counter, electrons must have an energy of P24 3 Mev, 
protons - an energy of 2 32 Mev and the bremsstrahlung quanta - an energy 
of > 30 kev. Curves on fig,2 represent the counting speed of the scintil- na 
lation counter (1), that of the gas-discharge counter after corrections were 

made according to the curves in fig. 1 (3) and the energy release in the 
crystal in relation to the distance from the Earth's center (2). As all three 
curves were more or less parallel, the mean energy release in the crystal 

for one reading of the scintillation counter was 130 kev and remained 
constant between 32,000 and 40,000 km and the mean energy of the brems- 
strahlung quanta did not vary with distance. The constancy of the mean- 
energy release showed that no great changes occurred in the spectrum of elec- 
trons of the outer radiation belt. A diagram (fig. 3) shows the paths of 

the interplanetary rocket (curve 1) and those of another three Soviet rockets 
(curve 2). A comparison of radiation and ionization data concerning the 
interplanetary rocket and the space rockets no. 1 and 2,showed that the 
outer radiation belt was stable for a period of 2 years when no magnetic 
perturbances were recorded. However, this period was not long enough to 
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evaluate solar effects on the outer belt, bu 
of the absence of such an effect. The space 
a@ moderate magnetic storm (the change in the 


BEERS AE NERA TS 


CIA-RDP86-00513R001859520007-4 


: PLAS a TE oye 


Peco ou enieez soe 
DO055/D113 


t could be taken as an indicatim 
rocket no 3 was launched during 
vertical and horizontal compo- 


nents of the terrestrial magnetic field was about 250 and 1507 respectively 


The external side of the belt was not measur 
lease in the crystal during the entire fligh 
lated for the rocket no 1 and was 1.5 times 

no 2, i.e. no changes occurred in the mean s 


ed, but the total energy re- 
t coincided with that calcu- 
less than that of the rocket 


tate of the outer zone during 
the flight of the rocket no 3 during a moderate magnetic storm. Since 


measurements were started a few hours after 


the teginning of a magnetic 


storm, the radiation intensity in the belt had net yet decreased. On the \ 


other hand, it is also possible that not all 
radiation intensity of the Earth's outer rad 


Magr.etic storms cause the 
jaticn belt to decrease. There 


are 4 figures, 1 table and 3 non-Soviet references. The three english- 
language references are: W.E. Hess, J. Geophys. Res.,1960, 65, no 10, 3107; 


P. Rothwell, °S.E, McIlwain. J. Geophys. Res 
R.L. Arnoldy, R.A. Hoffman, J.R. Winckler, J 
1361. 
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BLOKHIN, Nikolay Nikolayevich; PARIN, Vasiliv Vasil'yevich; GAZENKO, 
Oleg Georgiyevich, kand.med.nauk; VERNOV, Sergey Nikolayevich; 
STAROSTENKOVA, M.M.y otv.red.; SHISHINA, Yu.0., reds} ~~ 

NAZAROVA, A.S., tokhn.red. 


[Medicine and cosmic flight] Meditsina 1 kosmicheskia polety; 
sbornik. Moskva, Izd-vo "Znanie," 1961. 30 p. (Vsesoiusnoe 
obshchestvo po rasprostraneniiu politicheskikh 1 nauchnykh 
gnaniif, Ser.8, Biologiija 1 meditsina, no.9) 

(MIRA 1426) 
1. Prezident Akademii meditsinskikh nauk SSSR (for Blokhin). 
2. Deystvitel'nyy chlen Akademii meditsinskikh nauk SSSR (for 
Parin). 3. Chlen-korrespondent AN SSSR (for Vernov), 

(SPACE MEDICINE) 
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7.24 po Bi44/B101 
AUTHOR: yVernov, So Hes Corresponding Member AS USSR 
TITLE: Space radiations 


PERIODICAL: Meditsina i kosmicheskiy® polety i sbornik, no. 9» 1961, 28-31 


fly summarizes the present knowledge of cosmic radia- 
ght. The existence of cosmic radiation 
tance from the earth has been 


TEXT: The paper brie 
tions and their effect on space fli 


increasing in intensity with rising dis 
known for some time. Skobel'tsyn showed that this radiation contains 


gcaroe particles having energies of more than 10 ev, whereas even with 
the large particle acceterator at Dubna only 10°10? ev can be obtained. 
fhe higher the energy, the stronger is the effect on living beings. The 
radiation belts near the earth, which were recorded by the first artificial 
satellite and are due to the geomagnetic field, were unexpected. It is 
presumed that planets, such as Mars and Venus, and other celestial bodies 
with a magnesic field have radiation belts. The results obtained from the 
second space rocket have shown that the moon has no magnetic field. These 
veits form Wreefs" endangering space-ships >» Their radiation intensity is 
so atrong that space-craft flying through them needs special protection, 
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particularly in long-period flights. Flights on satellites below the 
radiation belts have proved harmless to organisms. The radiation intensity 
on orbits, such as that of "Vostok" (apogee 302 km), was determined. The 
instruments of the third satellite recorded an additional radiation at 
altitudes of several 100 km, which did not exceed the dose permissible to 
laboratory workers. Thick walle will protect space vehicles against the 
"reefs" moving in Space. Modern technology permits to determine the radia- 
tion intensity within seconds and to avoid imminent danger. Astronauts 

are endangered by solar eruptions and faculae of varying intensity and 

their effeot on the Magnetic fields followed by the formation of some kind 

of artificial cosmic radiation of solar origin. Its intensity can exceed 
that of ordinary cosmic radiation by a factor of from 10 to Sometimes 

10,000. Protection of Space-craft against these solar "storms", occurring 
about once a year, makes it necessary to increase its size a litte. Much 
heavier "storms" burst deep in the Galaxy. It is concluded that astronauts i 
are hardly endangered by constant cosmic radiation, but that combination 
effects with other factors, such as weightlessness, have to be taken into 
account. Undoubtedly, radiation can be largely increased in some areas. 

To protect astronauts against these sporadic dangers, the sun, usually 
regarded as a very constant celestial body, has to be closely observed, 
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AUTHORS: Vernov, S. N., Solov'yeva, V. I., Khrenov, 3. A., 
Khristiansen, G. B. 


TITLE: Fluctuations of the muon flux in extensive atmospheric 
snowers 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 41, 
no. 2(8), 1961, 340 - 353 


TEXT: The study of fluctuations of the muon flux in extensive atmospheric 
Showers is very interesting, since the fluctuations accompanying the 
formation of avalanches of high-energy nuclear-active particles in the 
atmosphere, as well as the applicability of tha various models of shower 
formation can be estimated from their character. This article gives a 
detailed presentation of the results of an investigation of muon-flux 
fluotuations in extensive atmospheric showers, which were carried out 
with a special device for comprehensive studies of such showers, made 
available by Moskovskiy gosudarstvennyy universitet (Moscow State Uni- 
versity). First, the authors give a detailed description of the experi- 
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Fluctuations of the muon flux... B102/B205 Ww 
mental arrangement which used numerous Geiger-Muller counters in hodos- 
copic arrangement. Fig. 2 shows a muon detector. Detectors of this type, 
used for measurements on the earth surface, had a total area of 4.75 m?; 
at a depth of 20 m water equivalent, it wags 3.2 n°, and at 40 m water 
equivalent, 6.3 n°, The arrangement was designed in such a way that six- 
fold coincidences could be recorded. Showers with N> 10°, in which the 


numbers of muons with E>4-10%ev were determined, were examined more 
closely. In order to eliminate the nuclear-active effect, only the 
records of those detectors were taken into account, which were more than 
50 m away from the shower axis. The arrangement made it possible to 
measure the total number of shower Particles and the number of muons in 
the shower simultaneously. The showers investigated were grouped as 
follows: 
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| N = (2~5)-108 
A ~ Detectors on the earth surface N e (5—10)-16%, 
N> 10? 
Detectors N = (2 — 4)-108 
N> 4.108 ' 
N = (1 ~2)-108 
Detectors B | N =(2—~4).108, 
N>4-10° f~ 


The distribution of events with respect to the ratios q/p (q - number of 
recorded muons, p - average number of muons to be expected) for the 


groups (A: N> 510s 5 tN > 4*10°; Bs Nz 4+10°) is given in a table. 
Conclusions: The slight fluctuations of the muon flux in showers with a 
given number of particles, which were observed experimentally, contradict 
the conception of the development of extensive air showers proposed by 

- T. BE. Cranshaw, and A. M. Hillas in a report delivered at the Internatio- 
nal Conference on Cosmic Particles. The fact that the experimentally 
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observed fluctuations of the muon flux do not exceed the theoretically 
predioted fluctuations (theory takes into account only fluctuations at the 
altitude at which the primary shower-producing particle undergoes its 
first interaction) corroborates theory. Calculations show that in the 
case of a shower developing without fluctuation, the form of distribution 
with respect to the muon number n..in a shower with a given number of 


particles is highly sensitive to the quantity « «= (A+ B)/\ -y’- 1. Since 


A\ and y are known, the value of », can be estimated from the form of 


distribution with respect to n, (-. is the interaction mean free path of 


the ultrahigh-energy particles releasing the showers. In order to obtain 
the exact distribution of muon fluxes, it is necessary to improve the 
experimental conditions. The authors thank I. P. Ivanenko for a dis- 
cussion, and K. I. Solov'yev, V. Sokolov, Ye. Shein, V. Putintsev, I. 
Vasil'chikov, V. Nazarov, G. Degtyareva, N. Proshina, and I. Massal'skaya, 
co-workers of MGU, for assistance. There are & figures, 4 tables. and 

8 references: 7 Soviaet-bloc and 1 non-Soviet-bloc. 


ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvennogo univer- 
siteta (Institute of Nuclear Physics of Moscow State Uni- 
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te to the Tables (1), (3), (6): 


Ex ime 
(4), (7) dieteibatien ok. of perimental distributions; 


ected from the formula 


Py is 


2 Ww (9), (aan q/p=0~ /s), wh 


ans (2) 
a W(9) (aan q/P=Ys+*fs), wT. A 


q=P; 13 


(8): distribution to be expected from the factor given in column 5 and 


but one gives q/p of all 


from the statistical fluctu 
cai ations. The last line 
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PISARENKO, N, F., SAVENKO, I. A., CHUDAKOV, A. Ye., SHAVRIN, P. I., 
VERNOV, S. N., GORCHAKOV, E. Y., LOGACHEV, Yu. I,, NESTEROV, V. E, 


"Investigations of Radiation During Flights of Satellites » Space 
Vehicles, and Rockets:" 


Soviet Papers Presented at Plenary Meetings of Committee on Space Reszarch 
(COSPAR) and third International Space Sumposium, Washington, D. C., 
23 Apr - 9 May 62. 
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Report to be presented at the Varenna Summer School » Varenna, Italy, 
12-13 June 1962 
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YERNOV, Sergey N., LOGACHEV, Yu. I., GORCHAKOV, Ye. V., SAVENKO, I. A., 
__ CHUDAKOV, Alek Ye. and NESTEROV, V. Ye. 


"Me earth's radiation belt" 


report to be submitted to the 13th Intl. Astronautical Congress, IAF, 
Varna, Bulgaria, 23-29 Sep 1962. 
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ee 1046/1242 
AUTHORS : _Vernoy., 4~t,,—-Savenko, I.A., Shavrin, F.I. 
Nesterov, V.&., snd Pisarenko, N.f. 


TITLE: Radiation belts of the earth at altitudes from 
180 to 250 km 


SOURCE: Akademiya nauk SSSR. Iskusstvennyye sputniki 
Zemli. no.l3. Koscow, 1962, 67-74 


TEXT: Assuming identical altitude dependence of the 
radintion intensity in the northern and-the southern hemispheres, 
it is shown trom measurements mnde on the third orbital space ship 
on December 1, 1960 (orbital data: perigee 187 km, apogee 265 kn, 
itelination 65°) that the radiation intensity in the outer belt 
decreases by a factor of 2 between h = 235 km and h = 185 kn. 
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Comparison with the findings of the second orbital spaceship shows 
that in the high radiation-intensity region in the Southern Atlan- 
tic the bremsstrahlung intensity has increased with the 100 kn 
decrease in altitude and the entire region appears to have shifted 
to the north-west. This snomelous behpvior may be due to either 
the magnetic storm of November 30 and December 1, 1960, or to some 
new phenomenon on the inner beundery of the radietion belts. The 
average bremsstrahlung enerzy ror the outer—belt electrons is 

E, = 20109 eV; the correspondinzs electron flux is 2+105 particles 
em“ sec™”, The radiation over the Brazilian Magnetic anomaly is 
due to the protons of the inner r.diation belt; the particle count 
in this region (Geiger counters) drops from 10 particles .om=2 
ssecnml at h=320 km (orbital ship II) to 2 particles .cm=2 .secnl 
at h=220 Ion (orbital ship III). There are 6 figures and 2 tables, 
SUBMITTED: September 12, 1961 
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The primary cosmic-ray component ves pi02/B104 
40 m water equivalent. The nuclear-active-particle detectors form 6 % 
system of 428 ionization chambers (8 n°) shielded by lead and graphite _ 
filters. The number of muons produced in charged-pion decay Was be 


estimated (the pions were assumed to be formed in gamma-quantun 


photoeffect on nuclei of air atoms ): Wi(E) < “8 /1.8(1-)Ey ee OE 54 
-3 16 ZA0 em tra 10 5 
6, < 1077; for EB, ~10'° ev and B= 10 eV (x = 0.5)» (10 )< 10°. 


| The nunber We of muons in nuclear showers was measured. For showers with 


N = 7°10 @ mean number of 8+104 muons with E 2 10'° ev is to be 
expected. -fhe spatial muon flux distribution was determined for these 


two types of showers (cp, and of). In the case of a simple model of air 


shower production (Suppl. Nuovo Cimento, 2, 649s 1958), an analysis of 
the experimental data yields N= KB exP(-*4%qt%o Aj Ey is the 


energy of the: primary particle, X, 4s the depth of ita first interaction, 
kn = Bloge, (x - depth of observation), NH is the total nunber of 
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shower particles; the number of muons nyo k,Bo3 A. = 200 g/om 


B = 30 lone and & = 0.8 0.1. If the primary energy spectrum has the 
vi 


ghave Aba” dese fixed N the N,, distribution hes the shape 
t 
s/s (282 - 7-1) 
Nu dN, being the mean free path with respect to inter- 


action. Comparison between experiment and theory yields N= (8525) plea 
as an upper limit. For charged muons their energies (B,,) and numbers 


(n..) were measured and calculated for several altitudes H; W is the 


probability for a charged pion produced at H decays without interacting 
with an air nucleus. The results indicate that in ~ 3% of all cases 
nuclear interaction is accompanied by & production of narrow beans of 
great numbers of charged pions. There are 8 figures. 
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‘Ey, Ov. 1,4-109 4,8-1019 3,3.140!0 93.1010 3,3-10! 63-10" 4,2.1018 4,7. 4018 
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3.2479 

AUTHORS: _Mapnovs Se Neg Dad TiyeNs Vv. Aey Khristiansen, G. Be, and 
Gulyam Sadyx uknibi 

PITLS: Study of the high-energy muon spectrum at a depth of 

40 m water equivalent 


Akademiya nauk SSSR. Izvestiya- Seriya fizichneskaya; V- 26, 


no. 5, 1962s 661-667 


TEAT: me underground muon spectrum was studied with an array of 

(overall areas 1619 ary with 48 Geiger-Mtller counters “B 
nm 16" to 10? ev. The muon spectrum 

£ showers induced by high-energy muons 


in the jonization chambers. The spectrum of the showers recorded, each 
of which involved > 200 relativistic particles, could be approximated by 
an exponential law with the index ¥ * -1.9 £0.2. In the case of showers 
with 2 2000 particles, % * -1.8 + 0-4. The strongest showers involved 
more than 29,000 particles. The date obtained show that the mucn-eneréy 


PERIODICAL: 


tonization chambers 


2 ; 
(1.6 2) operating at energies 7ro 
was determined from the spectrum 0 
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he range of 1011 to 10'? ev. Tne constant (4 
cative of a more complex nature of muon 


production in the atmosphere than has hitherto been assumed. The producticn 


of muons by K-mesons, which woul 
ered. There are 3 figures, 
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boundaries of this belt were determined more accurately by the lower 
orbiting Soviet spaceship. At 16 hours after the chromosphere flare of 
June 17, 1958 had vanished but still 2 few hours before the magnetic 
storm, charged particle intensity increased. The electron spectrum 

of the outer radiation belt does not change much at an altitude’ of 

32 ,000-40,000 km, nor did the magnetic storm which occurred during the 
flight of the third Soviet spaceship have any substantial effect on the 
outer radiation belt. Except for a few percent, the proton intensity of 
tne inner radiation belt remained constant during the three weeks! flight 
of the third Soviet satellite. The increased radiation intensity over 
the Brazilian anomaly, observed on board of the second spaceship at an 
altitude of 320 km, was due to the inner radiation belt. In this anomaly, 
tne proton component of the, inner radiation belt is predominant at small 
geomagnetic latitudes. The portion of X-rays increases with increasing 
latitude. <A zone of lower bremsstranlung intensity separates the outer 
from the inner radiation belt. This zone is practically absent in the 
region of the Brazilian anomaly. Te equator of cosmic rayf determined 
by the second and the third Soviet spaceship resembles remote.y & sine 
curve running between 11° of northern and 11° of southern latitude. 
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Between 60° western an] 60° eastern longitude the equator of -:osmic 
radiation lies north of the theoretical sine curve. The general trend of 
the lines of equal cosmic radiation intensity corresponds in yeneral to 
the distribution of magnetic rigidity. There are 16 figures and 2 tables. 


ASSOCIATION; Nauchno-issledovatel'skiy institut yadernoy fiziki 
Moskovskogo gos. universgiteta im. M. V. Lomonosova 
(Scientific Research Institute of Nuclear Physics of the 
Moscow "State University imeni M. V. Lomonosov). 
Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR 
(Physiga Institute imeni P. N. Lebedev of the Academy of 
Sciences. USSR) : 
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aatog (aise 300%) 1023/1223 


AUTHORS : Vernov,o.N., Savonko,lAs, Shavrin,P.I., Nesterov,T .Yee« 


“and pisaronko, .P. 
TITLE: Earth's radiation belts at 180-250km height 
PERIODICAL: Geomagnotizm 1 Aeronomlya, Vez, noel, ,1962, 41-47 


TExAT: The distribution of cosmic rays and radiation belts at the 
neight of 307-339km we he second Soviet cosmic 

The third cosmic space launched on December 1, 

180km, apogee oO Lination 


counters 
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s/203/62/002/001/003/019 
1023/1223 
Earth's radiation belts... 


of the photomultiplier from 3 to 12 cognts ana the energy dis- 
ev 


sipation incrensed from 7. 5x10° to 36 7x10" 5 m- sec e ‘When passing 
radiation belts the counting rate increased considerably. Graphs 
based on data from spaco-ship 2 and 3 ara given. The geographical 
distribution of the radiation intensity as measured by the 
acinillation counter is also presented in a graphical form, The 
radiation intensity in the outer belt as measured by space-ship 2 
is on the average 2.2 times higher in the southern hemisshere 
(average height 330km) than in the northern (average heizht 320km),. 
The same ratio as measured by space-ship 3 is 4.4 (averaze height 
in southern hemisphere - 235km, in the northern - 185km). There 
iore variations in the geographical distribution of the belts 
between the two flights. The proton flux decreased between the 
two flights. There are 6 figures and 2 tables, 


ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M.V. 


Card 2/3 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520007-4" 


ta rat 


5, a? BS APRS tr Pod eC eS eee Ee Raley Din eee 
ie z Sane ar er) rare . 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520007-4 


$/203/62/002/001/003/019 
SA he 


Earth's radiation belts... 


Lomonosova, Institut yadernoy fiziki (Moscow State 


University im. M.V. Lomonosov, Institute o? Nuclear 
Physics ) . 


SUBMITTED: August 28, 1961 
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VERNOV, S. M.[Viernov, 8. M.]; CHUDAKOV, 0. Ye,[Chudakov, 0, IE,] 


Investigation of cosmic rays and the terrestrial corpuscular 
radiation by means of rockets and satellites. Dos, such. fiz. 
no.6317~33 "62, (MIRA 16:3) 


(Spaceships) (Cosmic rays) 
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AUTHORS: Vernov, Yu. S., and Sisakyan, I. N. 
TN : 

TITLE: The problem of gamma quantum and muon emission in high- 


energy multiple production 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, 
ve 26, now 5, 1962, 642-650 


TEXT: Ye. L. Feynberg (Izv. AN SSSR, Ser. fiz. 26, 5, 622) has shown Oa 
that at very high energies in multiple particle production gamma quanta, v 
muons or even electron pairs can be emitted. This effect is now 
theoretically studied on the basis of approximate models. Owing to the 
difficulties arising in strong-interaction procedure the problem cannot 

be solved exactly, but the radiation intensities can be estimated in 
perturbation-theoretical approximation. The total number of 7-quanta - 

emitted is calculated for a meson-nucleon plasma which radiates as a 

black or gray body, on the basis of Landau's hydrodynamic theory. 


Approximatively N,.7#30a0°(B /)4/3 Van(a, jn) is obtained. The angular 
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5/048/62/026/005/013/022 
The problem of gamma quantum ... B102/B104 

distribution is determined for. an isotropically emitting volume element, 
terms of higher order than +/T, being ignored. Numerical estimates he 


for the total energy and the total number of ¢-quanta emitted are given. vi 
Finally, the intensity of the electromagnetic emission is estimated with 
the help of-perturbation theory. The results are only illustrative and 


, 


give the possible order of magnitude of the effect. For E,~ 1019 ev 
N.~N. and W.~107N,. There are 5 figures. 
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cITLSs Nuon beams in extensive air showers : 


PERIODICAL! zghurnal cksperimental! noy i teore ticheskoy fiziki, ¥- 42, 
, noe 3» 1962, 158 - 169 ‘ 


EAT: The underground measurements of cosmic-particle distributions des- 
cribed in Ref. 1 (ZnETF ; 319 4252, 4959) have been continued. The spatial 
muon distributions have been measured at a depth of 40 m water-equivaient 


py means of Geiger counters in nodoscope oircuite The total area covered 


by the counters was 1.2 nt The spatial muon distribution wae characterized - 
by the distance D between the muon +racks in dependence on M (number of : 
recording counters in the middle rowW/» N (number of particles in the shower) 


. and R (distance from the shower axis on the earth's surface). “he showers | 


recorded were divided into two groups! R< 300 (W25* 107-10 )s and R>90m i 
(N « 10° - 2+10!). The meson track distribution determined wat analyzed 
Gara 1/2 alee Facade & 
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DORMAN, Leyb Isaakovich; VERNOV, S.ML, prof., otv. red.; ALEKSEYEV, 
D.M., red.izd-va; LAUT, V.G., tekhn. red. 


[Variations of cosmic rays and space exploration] Variateil 
kosmicheskikh luchei i issledovanie kosmosa. Moskva, Isd- 
vo Akad. nauk SSSR, 1963. 1026 p. (MIRA 16:7) 


1, Chlen-korrespondent AN SSSR (for” Vernov). 
(Cosmic rays) (Outer space—Exploration) 
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c measurements at eights of 200—400 ka during 


' TITLE: Some results of radiometri 
1960-1963 


_ {'souRCE: Kosmicheskiye issledovaniya, v. 2, no. 1, 1964, 136-146 


‘| TOPIC TAGS! artificial satellite, radiation doses rad 
“tion, cosmic ray, solar activity cycle, artificial rad 


|.astronaut 


lation belt, cosmic radia- 
lation belt, space flight, 


[ABSTRACTS Measurements made by 15 satellites and spaceships (the second and third 
' spaceships, satellites of the \Cosmos'' series, and "Vostok! spaceships) during the | 
j period from August 1960 through June 1963 at heights of 175-405 km were used to . 
i determine the datly values of the radiation dose for various flight trajectories; 
‘these doses were 10-55 mrad/day and are not dangerous for astronauts when the 

‘ shielding of the ship is denser than 3-5 g/em*. At the time of measurements in; 
‘April 1962 and June 1963 it was found that there was an snerease by a factor of 1-2: --; 
f cosmic radtation in the high batitudes where the magnetic rigi-. | 
There was no increase of intensity in the equatorial ts 
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latitudes (magnetic rigidity greater than 5.4 Bev). These facts confirm the assump- 
, tion of a genetic relationship between excess cosmic radiation: recorded at heights 
of 200-400 km and primary cosmic radiation. Using mirror points at heights of . 
‘ about 350-370 km, It was possible to determine the lifetime of the particles of the . 
cartificial radiation belt as approximately 3 months. For orbits of 210-369 km the 
‘dose caused by the artificial radiation belt 20 days after its formation was almost 
43 times as large as the dose caused by cosmic radiation in the natural.belts. The 
‘idependence of the mean dally Intensity caused by the radiation belts on-height was 
ldetermined. in an orbit of 207-407 km this intensity was 5.6 times as large as in 
van orbit of 209-301 km. The contribution to the dose by the radiation belts for 
. . gatellites with an apogee’ of 400 km becomes equal to the dose caused by cosmic radi- 
vation. A table in the original article lists the characteristics of the radio- : 
;metric apparatus carried aboard the "Cosmos! satellites; another table lists the 15° 
satellites and spaceships and the absorbed dose measured by each. “The. authors ex- | 
‘press thanks to S. F.- Papkov, Yu. V- Trigubov, 0- }. Savun, A. F. Tupikin and L. A... 
» Smirnov for participation in. developing the apparatus and making the experiments me 
. and to Prof. N. L. Griaorov for participation in discussion of the results," Orig. ; 
art. has: 2 figures, 2 tables, and 9 formulas. : 
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‘TITLE; Investigation of cosmic radiation at heights of 200-350 km by the satellites 


:: ‘'Xosmoa 4" and "Kosmos 7" : 
| it : 
{ 


- | SOURCE: Kosmicheskiye issledovaniya, v. 2, no. 2, 1964, 280-288 


i TOPIC TAGS: artificial satellite, cosmic radiation, cosmic ray equator, cosmic 
‘rays, radiation counter, inner radiation belt, radiation belt 


i ABSTRACT: As the result of an analysis of the counting rate of STS-5 counters 

‘carried aboard the satellites "Kosmos 4" and "Kosmos 7", it was possible to find 13 

‘additional points on the cosmic ray equator. A study of the geographic distribu- 
ae : ‘tion of the counting rate of the STS-5 counters also made it possible to discover a 
1. & ‘gelationship between the radiation registered by these counters and primary cosmic 
ivayg. The regular longitude variation of the STS-5 gounting rates in the neighbor- 
i ‘hood of the equator, ‘the relationship of the counting rate to the magnetic rigidity 
' }cutof£ of the point of measurement and the reasonable latitude variation are all 


‘ properties of the rédiation registered by these counters which can be related to 
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ghia cosmic rays, P ' It would be “ditticule to evista these facts by assuming 
_that the registered particles had diffused from the inner radiation belt. Fig. 1 
‘of the Enclosure shows the geographic .pésition of. thé points of minimum radiation 
‘yegistered by the counters. "The authors wish to thank Ye. A. Voronina, L. V. 
‘Drozdova and N, M. Trishkina for computation and drafting work", Oris: art, has: 
i9 formulas, 5 figures and 2 tables. : 
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Fig. 1. Geographic positions of points of minimum radiation registered by the STS-5 
radiation counters. Open circules denote the minimum counting rate of the STS-5 coun- 
ter according to data fror the second satellite-ship; the crosses danote the minimum 
counting rate of the STSt5 counter according to data from the third satellite-ship; 
the Filled cireles denote the minimum photomultiplier current according to data from 
the third satellite-ship; the triangles denote the minimum counting rate of the STS-5 
counter counting rate according to data from the satellite "Kogmos-4"* the squares de- 
mote the minimum counting rate of the STS-5 counter according to data from the satel- 
edhe z¥gsmos-7"; the solid liane is fhe cosmic ray equator as fixed by Kellogg. 
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TITLE: Geographic position of the maxima of particle intensity in the outer 
radiation belt at low heights 


SOURCE: Kosmicheskiye issledovaniya, v, 2, no. 2, 1964, 289-295 


TOPIC TAGS:. upper atmosphere, radiation belt, outer radiation belt, aurora, 
radiation intensity maximum 


; ABSTRACT: As a result of investigations by the ‘second and. third Soviet epace- 
ships, the position of the maxima of intensity of particles in the outer radia- 
tion belt has been established experimentally at all longitudes, The experi- , 
mentally determined intensity maxima in the outer radiation belt are situated 
at different longitudes approximately along the drift paths of the mirror pointes, 
However, in two ranges of longitude (from -150 to -110° and from -50 to -10°) in 
the northern hemisphere and in magnetically conjugate regions there is a dis- 

'' placement of the position of the intensity maxima in the direction of greater 

._values L, In the first of the mentioned regiond the position of thé maxima of 
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frequency of occurrence of auroras also is displaced in the direction of larger L. 
As a result of investigations made gi the satellite. "Kosmos-4" it has been found 
that in a broad range of longitudes there is a displacement of tha {atenatty 

+ maximum in the outer radiation belt on magnetically, quiet days in the direction 
: of greater latitudes than is the case o 
« the Enclosure shows, the geographic posi 
cles in the outer radiation belt at low 
Tal'tsov and N. Ps Piearenko for: 

and 0, F, Gorskaya for assistance 

ec ues maps of drift paths at vari 
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Fig. 1 (cont.) spaceships respectively; the crosses denote magnetically conjugate 
points for maxima measured on spaceships; the open squares denote experimentally 
determined points of the maxima obtained during the flight of the satellite 
"Kosmos-4": the triangles denote magnetically conjugate points for maxima meagured ~ 
onthe satellite "Kosmos-4": the lines denote the drift paths of mirror points (at 


lesser latitudes for L = 3 and at greater latitudes for L = 4), 


vertical: gecgraphic latitude; horizontal; geographic longitude 
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anomaly at: 


‘ABSTRACT? pata f ( 
‘ through the region of the prazilian geomagnetic 
voc@f 235—340 Km, have peen studied. Charged particles were ©° 
Geiger and os¢ The results of processing are, re~ ; 
presented graphically y jsoliness rical values are given : 
, in a tablee The numbe g of the table show a difference ’ 

two measurements- he data from Cosmos 4 were obtain before 2 ‘aun! 

st in the atmosphere» and the data of Cosmos 15 were obtained 
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| , : ; ' 
‘after theiburst, The difference is created by an artificial radiation 
‘belt caused by the burst. The radiation of the artificial belt cone : 
{sists of electrons with energies of about 1—7 Mev, which have been | 
‘recorded in the region of ‘the Brazilian anomaly. The radiation inten- 

..S8{ty in the inner belt and in the artificial belt ts approximately 

‘equal, Orig. art. has: 3 figures and 3 tables, 
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‘AUTHOR: Vernov, S. N.; Nesterov, V. Ye.; Pisarenko, N. F.; Savenko, 
I. A.3 Savurry“Os-I4-7 Shavrin, P. I.; Sharvina, K. N, 


TITLE: Investigation of terrestrial radiation belts in the region 
of the Brazilian Magnetic anomaly at heights of 235 to 345 km 


' 
"SOURCE: Kosmichesktiye issledovaniya, v. 2, no, 3, 1964, 492-497 
/ TOPIC TAGS: Magnetic anomaly, anomaly region, ‘inner radiation belt, 
“Magnetic level, Geiger counter, electron lifetime, artificial radia- 
‘tion belt : : 
ABSTRACT: A large region of high radiation intensity at the height 
of 300 km was detected by the second space probe at ‘the Brazilian 
netic anomaly. The intense radiation 1s caused 
radiation belt at that height in the anomaly ree-. 
’ the. intensity of -¢ magnetic field at’ the height men= | 
tioned is less than 0.22 88. The comparison of the counter speeds of: 
Cosmos 4 with those of the second probe showed ‘a more’ rapid decrease 
in the intensity of the Magnetic field when the measurements were 
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‘Carried out by Cosmos 4 at magnetic levels 1,2, 1.3, and 1.45. 
comparison shows an increase of Protons of the energy 25 Mev in the 
‘period between the launching of these space probes, 

;more particles were counted 


in 1962 than in 
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| TTTLE: Primary cosmic radiation in the ultrahigh energy range and extensive 
a: OSES 14 


SOURCE: Vaesoyuznoye soveshchantye po kosmofizicheskonu napravlentyu Lasledo- 
vaniy koamicheskikh fuchey. Ist, Yakutak, 1962. Rosmlcheakrye Wucht “1 prob reny 


kosmofiziki (Coamic raya and problems in cosmophyaica); trudy soveschantya, 
Novosibirsk, Redizdat Sib. otd. AN SSSR, 1965, 103-110 


st TOPIC TAGS: extensive air shower, mu meson, primary cosmic ray, cosmic radiation | 

| energy, astrophysic instrument 12 H 

| ABSTRACT; The device used at the MGU for studying extensive air showers (EAS) 

| has yielded extensive experimental data pertaining to ultrahigh-energy primary 

; cosmic radiation, The present report cites cumulative experimental data for . 

| 1960-1961. The device consiste of 18 points (arranged in a circle of 120 u a 
radius) at which detectors of charged particle densities and mu-mesons are 

' located (Fig. 1 of the Enclosure). A very valuable feature of the davice is ite 

i ability to record high-energy mu-meson fluxes in an individual shower, The 

enetey aes of primary cosmic radiation obtained fa diacuased, ‘the 
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7 experimental data ara used to determine the probabllity that pure electron- : 
i | -- photon. showers Comprisa a fraction d of the total number of recorded showers 17; | 
| ; 


ay Bo ange he 
Plan) 3 3 eI (he | 
Np mee oe ad Get Os 
where ny 1s the number of EAS with a density of mu-mesone Poa Py is the 
~-} -~ density: of mu-mesons in pure electron-photon showers with the same number of 
| _ Particles N as in the observed EAS. Calculation shows thate/Z2 x 10°93 with 
i 90% probability. The upper limit for the fraction of primary Y quanta with 
| energy of ~ 1016 ey is from 4 x 1074 to 10-4, In conclusion, the Lavutropy of 
' primary cosmic radiation of the highest energy that can be recorded hy the 
| device is discussed, Orig. art. has; 2 figures and 2 table.s 
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|ABSTRACT: The author reports on the present state of our knowledge concerning the 


jwadiation belts surrounding our planet. This information may-be useful for a theo- 


iretical explanation of the acceleration mechanism responsible for these radiation 
‘belts. Orig. art. has: 10 figures. (14) 


{ 
‘ASSOCIATION: none 


| suaMrrreD: 02Sep65 : EXCL: 00 ; SUB CODE: ES 


INO REF SOV: 002: | OTHER: 002 "amp rrees: 4//0P 
[Cord ayy pele | Geiss 4 eat eke — 


* . 
lesterealhteaatnel aler hatcmeenereemeetemnietetiotig it ne a 


on 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520007-4" 


